TlAPA3HT0JI0rHX, 46, 6 , 2012 


y/JK 576.895.121 : 574.58 : 574.34 

OCOBEHHOCTH nOnyJWnjHOHHOH BHOJIOrHH I^CTO,H PO^A 
TRIAENOPHORUS B ECTECTBEHHBIX H TEXHOrEHHO 
TPAHCOOPMHPOBAHHBIX BO^OEMAX 

© E. IL HeiiiKo, JL B. AHHKHeBa, H. JIe6eAeea, H. B. HjibMacT 

Oe^epantHoe rocyqapcTBeHHoe Oioq^ceTHoe ynpoKqeHHe HayKH HE KapHU, PAH 
yn. riyiiiKHHCKafl, 11, rieTpo3aBoqcK, 185910 
E-mail: ieshko@krc.karelia.ru 
llocTynHJia 27.08.2012 

BbinonHeHO cpaBHHTejitHoe H3yneHHe BCTpenaeMOCTH h pacnpeqeneHHfl hhcjichhocth 
napa3HTOB myKH qecToq poqa Triaenophorus b ecTecTBeHHBix BoqoeMax h 3arpfl3HaeMBix 
OTXoziaMH KocTOMyKiucKoro ropHopyzmoro KOMOwHaTa (CeBepHaa Kapeunfl). lloKa3aHO, 
hto mupoKoe pacnpocTpaHeHHe T. crassus h T. nodulosus b npnpoqHBix ceBepHtix 03epax 
onpeqejiaeTCfl pa3Hoo6pa3HeM rHqpo6HOHTOB h CTpyKTypoii Tpo(j)HHecKHX CBfl3en. Hhc- 
neHHOCTt o6ohx bh,d;ob MoqeinrpyeTCfl HeraTHBHO-6HHOMHanBHBiM pacnpeqeneHHeM. Ot- 
HomeHHH b CHCTeMe napa3 HT—xo3ahh HMeioT ycTOHHHBBiH xapaKTep. OqeHKH napaMeipa 
k HeraTHBHO-6nHOMHajiBHoro pacnpeqeneHHJi OTpaacaioT qHHaMHKy B3aHMoqeHCTBHfl b 
CHCT eMe «napa3 HT—xo3ahh». B TexHoreHHOM BoqoeMe, npeqcTaBJifliomeM co6oh xpaHH- 
HHme BOR oOopOTHOTO BO,aOCHa65KeHHJI KOM6HHaTa C BBICOKOH MHHepaJlH3aqHeH, coxpa- 
HHeTCH T. nodulosus . Bbiabuchbi pa3JiHHHJi b napaMeTpax pacnpeqeneHHfl hhcjichhocth 
T. nodulosus b nonyjummi xo3HHHa, CBfl3aHHBie c aHTponoreHHOH Harpy3KOH. B 03. OKy- 
HeBOM, trq cOpacBiBaeMBie bo^bi XBOCTOxpaHHJinma noqBepraioTCfl OonBuioMy pa36aBJie- 
hhk>, noKa3aTenH 3apa>KeHHOCTH myKH He OTJiHHaioTCfl ot ecTecTBeHHBix npnpo^HBix bo- 
^OeMOB. 

Kjuoneebie cnoea : qecToau, Triaenophorus crassus s T. nodulosus , BCTpenaeMocTB, pac- 
npeqeneHHe hhcjichhocth, npoMBiuuieHHoe 3arpji3HeHHe. 


B nocjieqHHe qecflmneTHfl HCCJieqoeaHHfl no napa3HTaM pbi6 nocBHmeHbi 
npenMymecTBeHHO H3yueHHio 3arpji3HeHHJi Ha qnHaMHKy bh^oboto cocTaBa 
napa3HTOB. B MHorouHCJieHHbix ny6nHKan;HJix noKa3aHO, hto b 30He qeftcTBHH 
npoMbimjieHHO 3arpH3HeHHwx ctokob CHHacaeTca BnqoBoe pa3HOo6pa3He napa- 
3 htob pbi6, MeHjnoTCH CTpyKTypa napa3HTapHbix coo6m,ecTB h BHqbi-qoMHHaH- 
Tbi (Khan, Thulin, 1991; Pech et al., 2009; Marcogliese et al., 2010; Krause et 
al., 2010; h jip.). 

JlflR BbIHBJieHHH OKOJIOrHUeCKHX nOCJieqCTBHH B03qeHCTBHH uenoBeica Ha 

npHpoqHbie BoqoeMbi ocoGyio ijeHHOCTb npeqcTaBjnnoT HCCJieqoBaHHH nony- 
jihijhohhoh Ghojiothh napa3HTOB pbi6. PteyueHHe ocoGchhoctch BCTpeuaeMO- 
cth h pacnpeqejieHHH hhcjichhocth ijecTO q, HMeiomHx cjio^chmh ijhkji pa3BH- 
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™, n03B0JifleT paccMaTpHBaTb ocHOBHbie ny™ a^airraujiH napa3HTOB k n3Me- 
HfllOIimMCfl yCJIOBHJIM Cpe^bl H yCTOHUHBOCTH X03ACB K 3apa)KeHHIO. O^HHM H3 
o6i>eKTOB £jiji rayueinni BonpocoB nonyjumHOHHoii 6 hojiothh napa3HTOB mo- 
ryT cuyacHTb uecTO^bi po^a Triaenophorus. 

JleHTOHHbie nepBH po^a Triaenophorus — uiHpOKO pacnpocTpaHeHHbie na- 
pa3HTbi pbi6 r onapKTHKH. B npecHOBO^Hbix BO^oeMax EBponbi o6HTaeT 2 BH^a 
3Toro po^a — T. nodulosus u T. crassus. Ehojiothji bh^ob, hx )KH3HeHHbie uhk- 
jibi, cneu,H(J)HHHOCTb Ha pa3Hbix (J>a3ax pa3BHTH*i xoporno royueHbi. IJhkji pa3- 
BHTM BKJlK)HaeT AByX npOMeJKyTOUHbIX X03HeB. riepBblM npOMeacyTOHHbIM xo- 
3AHHOM AJIJI 060HX BHAOB CJiyJKaT IIJiaHKTOHHbie paUKH OTpJI,Zja Copepoda. Co- 
CTaB BTOpbIX npOMOKyTOHHbIX X03HeB T. nodulosus Upe3BbIUaHHO IIIHpOK H 
BKJiK)HaeT 57 bhaob pbi6 — npe^CTaBHTejieH 6 OTpa^OB h 14 ceMeftcTB. Pa3HO- 
o6pa3He BTOpbix npOMejKyTOUHbix xo3aeB T. crassus orpaHHueHO 16BH,zjaMH 
pbl6, OTHOCJHimMHCfl npeHMymeCTBeHHO K JIOCOCeBH^HblM pbl6aM. Ochobhhm 
OKOHHaTeJIbHbIM X03AHH0M JIBJIfleTCfl myKa o6bIKHOBeHHa>I Esox lucilis L., B 
KHmeHHHKe KOTOpoft napa3HTbi ^ocTHraiOT nonoBOH 3penocTH (KynepMaH, 
1973). KaK napa3HTbi co cjiojkhbim uhkjiom pa3BHTHfl, uecTOAbi po^a Triaenop- 
honis HecyT Gojibmyio HHcJjopMaumo 0 cocTaBe h hhcjichhocth pbi6Horo Hace- 
neHHfl h 300njiaHKT0Ha b BO^oeMe. 3apaaceHHOCTb myKH mecTO^aMH T. nodulo- 
sus h T. crassus no3BOJmeT TaiOKe onpe^ejiHTb, KaKOBa ponb CHTOBbix jih6o 
OKyHeBbix pbi6 b ee pauHOHe. 

B pa 6 oTe npHBeAeHbi pe 3 yjibTaTbi cpaBHHTejibHoro rayueHra BCTpeuaeMO- 
cth h pacnpe£eueHHfl uhcjichhocth ijecToa po^a Triaenophorus b eciecTBeH- 
HblX H TeXHOreHHO TpaHC(|)OpMHpOBaHHbIX BO^OeMaX. 


MATEPHAJI H METOflHKA 

HccueaoBaHHfl npOBe^eHbi b 2009 h 2010 rr. Ha 2 TexHoreHHO TpaHC(|)op- 
MHpOBaHHbix BO^oeMax CeBepHoii Kapejimn 03epo KocTOMyKmcKoe (xboc- 

TOXpaHHJlHLU,e) - BepXHHH BO^OeM CHCTeMbI p. KeHTH (naCTHblii BO£OC6op 

p. Kcmh) npeo6pa30BaHO b TexHOJioniuecKHH bojxoqm (xBOCTOxpaHHJiHme) h 
H cnojib 3 yeTC>i Rjm xpaHeHHfl otxo^ob h o6opOTHbix bo r KocTOMyKmcKoro 
ropHO-o6oraTHTejibHoro KOMOnHaTa. 06maa MHHepajiraaimfl bo^m no ^aHHbiM 
2009 r. cocTaBHJia 645 mt/ji, KOHueHTpamra hohob Kajina — 130 mt/ji, Ha- 
TpHH — 13, Kanbura — 26, Maraud — 12, xnopH^OB — 7, cyjib(J)aTOB — 114, 

TH£pOKap6oHaTHbIX HOHOB - 145, HHTpaTOB — 6 mt/ji, pH 7.4—7.5. Ohto- h 

300njiaHKT0H 6e^Hbi b KauecTBeHHOM h KOJiHnecTBeHHOM OTHomeHHH. Pbi6Hoe 
HacejieHHe npe^cTaBJieHo 5-io bh^mh, HaH6oJiee MHorouHCJieHHbiMH H3 koto- 
pbix hbjihiotch njiOTBa, cht h myKa (HjibMacT h ,o;p., 2010). TexHoreHHbie bo^m 
03. KocTOMyKmcKoro nocTynaiOT b 03. OKyHeBoe (njiomam> 51 km 2 , cpejxHHH 
ray6HHa 2.6 m). 06ma^ MHHepajiraaimfl bo^m 03. OKyHeBoro cocTaBjmeT 
500 mt/ji. B BO^oeMe o6nTaeT 4 BH,zta pbi6: njiOTBa, myKa, yKJienKa h OKyHb. 
MaCCOBbIMH BH^aMH flBJIflIOTCfl njiOTBa, OKyHb, myKa. 

Onpe^eJlHJlH OKCTCHCHBHOCTb (E) H HHTeHCHBHOCTb 3apa^CeHHH (M) myKH 
uecTO^aMH T. nodulosus h T. crassus . CraTHCTHnecKHe pacueTbi BbinojiHeHbi c 
Hcnojib30BaHHeM nporpaMMbi Statgraph 2_1. AHajiH3 napaMeTpOB pacnpe^ejie- 
HH5i HHCJieHHOCTH uecTO# npOBO^HJiH c Hcn0Jib30BaHHeM nporpaMMbi Quantita¬ 
tive Parasitology (Rozsa et al., 2000). Y myK H3MepajiH OTHHy ot BepuiHHbi 
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pbina #0 KOHua nemyHHOro noKpoea, onpeaejiiuiH non, Maccy Tejia h B03pacT. 
B 03. KoCTOMyKIUCKOM HCCJie^OBaH 21 3K3., 03. OKyHeBOM - 15 3K3. myKH. 

J\jix cpaBHHTejibHOH ouchkh bjihhhhh aHTponoreHHOH Harpy3KH Ha uecTO^ 
po^a Triaenophorus npHBJieneHbi apxHBHbie MaTepHajibi noneBbix pa6oT na6o- 
paTOpHH no napa3HTaM myKH (105 3K3. pbi6) H3 03ep cncTeMbi p. KaMeHHOH: 
JlyB03epo, KnMaco3epo h Hk>k (Gacceim p. KeMH, Benoe Mope), coGpaHHbie ao 
CTpOHTejibCTBa TOKa h ropo^a (1974, 1975 rr.) B nepno# nccjie^OBaHHH 030- 
pa npe^CTaBJiajin TnnnHHbie ceBepHbie ojinroTpo(J)Hbie BO^oeMbi c oneHb hhc- 
toh no xHMnnecKOMy cocTaBy BO^oii n pa3HOo6pa3Hon (J)jiopon n (JmyHOH. 
PbiGHoe HaceneHne HacHHTbiBajio Gonee 14 bh^ob. Cpe^H hhx npeo6jia,u,ajiH 
panymKa, cnr, HannM, a TaKace OKyHb n myKa (F[epB03BaHCKnn, 1986). 


PE3YJlbTATM H OECYflC^EHHE 

YcTaHOBJieHO, hto uecTO^H po^a Triaenophoms mnpOKO pacnpocTpaHeHbi 
bo Bcex nccjie^OBaHHbix BO^oeMax. B 03epax cncTeMbi p. KaMeHHon myKa 3a- 
paaceHa o6ohmh bh^mh rejibMHHTOB. B acn3HeHH0M unKJie u,ecTOA ynacTByiOT 
TnnnnHbie Bimbi rn^poGnoHTOB, cocTaBJunonme cneu;n(J)HKy ceBepHon (jiayHbi. 
H 3 nepBbix npOMeacyTOHHbix xo3aeB — BecnoHorne paKn OTpmjOB Calanoida n 
Cyclopoida ( Eudiaptomus gracilis , E. graciloides , Thermocyclops oithonoides , 
Mesocyclops leuckarti , Cyclops scutifer n ^p.). BTOpbie npOMe;*cyTOHHbie X03H- 
eBa — pjmyniKa n cnr rjix T. crassus , OKyHb, epm, HannM ^jih T. nodulosus. 
OKOHnaTejibHbin xo3hhh — myKa — MaccoBbin bur b BO^oeMax CeBepa. Pa3- 
HOo6pa3Hbin cociaB xo3aeB n nnmeBbie cbjhh MQTKjiy hhmh onpeAejunoT 
ycneumoe cymecTBOBaHne napa3HT0B b npHpo^Hbix BO^oeMax. 

CooTHomeHne BCTpenaeMOCTH n HHTeHCHBHOCTn 3apa;*ceHHfl myKH OT^ejib- 
HblMH BH^aMH rejibMHHTOB B 03epaX He HMeJIO Bblpa^KeHHOH 3aBHCHM0CTH. B 
o^hhx BO^oeMax 3apaaceHH0CTb 71 crassus 6biJia hcckojibko Bbime, neM 71 no¬ 
dulosus, a b ^pyrnx HaoGopoT (cm. TaGmmy). HaGmo^aeMbie pa3JiHHHa BCTpe- 
naeMOCTH 71 crassus n 71 nodulosus b pa3Hbix 03epax OTpaacaiOT BapbnpOBaHne 
rojiu cnroBbix n OKyHeBbix pbi6 b paunoHe myKn. IIojiyHeHHbie ^aHHbie mohc- 
ho paccMaTpHBaTb KaK ^ocTOBepHbie noKa3aTejin, xapaKTeproyioiime cootho- 
nieHne OKyHeBbix h CHroBbix pbi6 b pauHOHe myKH, nocKOJibKy panymKa, 
OKyHb H CHr HBJHHOTCH OCHOBHbIMH 06 l>eKTaMH nHTaHHfl myKH (]lepB03BaH- 

ckhh, 1986) h npOMeacyTOHHbiMH xo3«eBaMH uecTO^ po#a Triaenophorus . Tpa- 
^Hu,HOHHoe H3yneHHe nmaHHa pw6 no cocTasy nHmn b aceJiy^Kax #aeT CBe^e- 
HHH 3a OTHOCHTeJIbHO KOpOTKHH ITpOMe^CyTOK BpeMeHH, TOT^a KaK napa3HT0JI0- 
rHnecKne ^aHHbie xapaKTepH3yiOT nepHoa, cooTBeTCTByioiimH npe6biBaHHio 
reJIbMHHTa B X03flHHe (OT MOMeHTa 3apa»CeHHH X03flHHa RO CTa^HH 3peJI0CTH), 
h KaK HaKonjieHHbiH HTor CBH^eTejibCTByiOT o tom, KaKoe KOJinnecTBO 
pbi6-HcepTB CBe^eHO myKoii. 

BbiHBJieHa aocTOBepHaa 3aBHCHM0CTb (r 0.53; p < 0.01) pocra hhcjichhocth 
71 crassus h na^eHHH HHTeHCHBHOCTH 3apaaceHHn 71 nodulosus y pbi6 CTapme 
5 jieT. Ha6mo^aeMbie H3MeHeHHn 3apaaceHHOCTH uecTO^aMH yKa3biBaiOT Ha to, 
hto c B03pacT0M myKa nepexomrr ot jiHTopaJibHoro o6HTaHHn c npeHMymecT- 
BeHHbiM nnraHHeM OKyHeBbiMH pbiGaMH (3apaaceHHe 71 nodulosus) k nejiarHne- 
CKOMy, npH KOTOpOM b ee pauHOHe B03pacTaeT ^ojih cnroBbix pbi6 (3apa)*ceHHe 
71 crassus ). H3MeHeHHe 3apaaceHHOCTH myKH c B03pacT0M — o^hh h3 Mexa- 
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IlapaMeTpM 3apa>KeHH0CTH h CTaTHCTHnecKne noKa3aTejin pacnpe^eneHna 
4HcneHH0CTH l^ecTO^ po/ja Triaenophorus b HCCJie^OBaHHbix 03epax 

Infection rates and statistical indices of the Triaenophorus abundance distribution 

in the lakes 


Bn^bi 

napa3HTOB 

IIccnejioBaHo 3apaaceHO, Bcrpenae- 

pbl6 3K3. MOCTb (E), % 

IlHjjeKc o6h- 
nusi (M), 

3K3./Ha pbi6y 

fliicnepcHfl 

(D) 

IlapaMeTp k 
HEP 




03. JIyB03epo 




i nodulosus 

25 

16 

64 

3.04 

31.54 

0.473 

crassus 

25 

21 

84 

15.16 

286.47 

0.651 



03. 

KnMaco3epo (1975) 



, nodulosus 

25 

18 

72 

5.32 

51.14 

0.504 

crassus 

25 

14 

56 

5.36 

76.57 

0.303 



03. 

KnMaco3epo (1974) 



. nodulosus 

25 

12 

48 

1.96 

9.79 

0.360 

crassus 

25 

9 

36 

4.88 

111.36 

0.130 




03. Hiok 




. nodulosus 

30 

26 

87 

12.90 

303.61 

0.640 

' crassus 

30 

22 

73 

3.53 

12.95 

0.858 



03. KocTOMyicmcKoe (xBOCTOxpaHHJinme) 


, nodulosus 

21 

21 

100 | 

26.7 

278.5 

2.190 




03. OicyHeBoe 




. nodulosus 

15 

12 

80 

4.6 

26.0 

0.884 


HH3MOB pa3#eJieHHfl peCypCOB 6jIH3KOpO£;CTBeHHbIMH BH^aMH CO CXO^HblMH 
3K0JI0THHeCKHMH nOTpeGHOCTHMH. 

IlHTeHCHBHOCTb 3apa>KeHHfl myKH uecTO^aMH po^a Triaenophorus b boro - 
eMax CHCTeMbi p. KaMeHHOH 6bina OTHOCHTejibHO HeBbicoKofi (cm. Ta6jinuy). 
Pacnpe^eneHHe hhcjichhocth T. crassus h T. nodulosus b nonyjijnjuflx xcmHHa 
MO^ejiHpoBajiocb HeraTHBHO-GHHOMHajibHbiM 3aKOHOM (HEP). IlapaMeTp pac- 
npe^ejieHHB — k BapbHpOBan ot 0.13 ro 0.858 (cm. Ta6jiHijy). nojiyneHHbie 
3HaneHHB k CBH^eTeubCTByiOT o bmcokoh arperapoBaHHOCTH reubMHHTOB. Cy- 
mecTByeT mhchhc (Karvonen et al., 2004; Bandilla et ak, 2005), hto arpernpo- 

BaHHOCTb (J)opMHpyeTCH ruaBHbiM o6pa30M 3a cneT 3apa^ceHHB xcmHHa pa3Hbi- 
mh ,zto3aMH napa3HTOB. J\ jm uecTO^ po^a Triaenophorus OHa onpe^enBeTCB pa3- 
JIHHHHMH B HHCJie OKyHCBblX H CHTOBblX pbl6 B paiJHOHe myKH. ComaCHO 3THM 

^aHHblM, OTHOmeHHB B CHCTeMe napa3HT-X03HHH HOCflT yCTOHHHBblH xapaK- 

Tep. B nonyjiBu,HH pbi6 npeoGna^aiOT oco6h co cjiaGbiM h eztHHHHHbiM 3apa>Ke- 
HHeM uecTO^aMH, TaK KaK xcmHH npflMO hjih KOCBeHHO peryjiHpyeT hhcjich- 
HOCTb oGHTaiOmHX B HCM napa3HTOB (pHC. 1, 2). 

O^HHM H 3 Ba^CHblX aCneKTOB XapaKTepHCTHKH B 3 aHMOZjeHCTBHfl B CHCTeMe 

napa3HT-X03BHH BBJDHOTCfl He TOJlbKO 3HaneHHfl HHTeHCHBHOCTH HHBB3HH, HO 

h BapnaGeJibHOCTb 3 thx 3HaneHHH — .ztHcnepcHH hhcjichhocth. CTeneHb arpe- 
rnpoBaHHOCTH pacnpeztejieHHfl hhcjichhocth onpe^ejiaeTCB TecHOH B3aHMOCB»- 
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Phc. 1. 3aBHCHM0CTi> HHTeHCHBHOCTH 3apa5KeHHii myKH i;ecT 0 ^aMH po^a Triaenophorus ot ee bo3- 

pacTa (03. JIyB03epo). 

1 — T. crassus, 2 — T. nodulosus. IIo och abcnncc — B03pacT myKH, no och op/iHHaT — hhcjio necTOfl. 

Fig. 1. Correlation between the intensity of pike infection with the genus Triaenophorus tapeworms 

and the fish age (Lake Luvozero). 


3BK) Me^qjy cpe^HHMH 3HaHeHn^MH n ^HcnepcweS hhcjichhocth napa3HTOB, 
KOTopaii Bbipa:«aeTCii AOCTOBepHOH perpeccHOHHofi 3aBHCHMOCTbio (Shawa, 
Dobson, 1995). YcTOHHHBbiH h cxo^Hbifi xapaKTep pacnpe^ejieHtw hhcjichho- 
cth necTOjx T. crassus n T. nodulosus no^TBep^aeTOi HaJiunneM ^ocTOBepHOH 
cbh 3 u Me^y ^ncnepcnefi h cpe^Hefi HHCJieHHOCTbio o6onx bh^ob 
( pHC. 3me noKa3aTejib cTenemi b perpeccuoHHoro ypaBHeHHa npeBbi- 
niaeT 3HaneHH5! 1.7, t. e. nivieeT 3HaneHna, 6jin3Kne k 2, xapaKTeproya tcm ca- 



Phc. 2. nacToraoe pacnpe^eneHHe HHcneHHocTH uecTOfl Triaenophorus nodulosus h T. crassus b 

myKe 03 . KHMaco3epo (1975). 

3flect h Ha puc. 4; no och adcnncc — hhcjio fcjibmhhtob. no och op/jHHaT — hbctotm BCTpenaeMocTH. 

Fig. 2. Frequency distribution of Triaenophorus nodulosus and T crassus abundances in pike from 

Kimasozero Lake (1975). 
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Phc. 3. PerpeccHOHHbie ypaBHeHna h 3HaHeHH» K03(JxJmuHeHT0B /jeTepiviH Hamm R 2 , xapaKTepH3y- 
lomwe 3aBHCHM0CTb ^HcnepcHH ( D ) ot cpe/jHeH uHCJieHHocTH (M) uecTo/j Triaenophorus crassus 
(A) h T. nodulosus ( B ) b ecTecTBeHHbix h TpaHC(J)opMHpoBaHHbix Bo/joeiviax. 

JIorapH^MHqecKaH micajia, qepHtm KBa^paT — OTKiroHemie b 3Haqemm ^Hcnepcim h cpetmeii qncJieHHO cth 
T. nodulosus b 03 . KocTOMyiancKOM (xBOCTOxpaHHJiHiue). 

Fig. 3. Regression equations and coefficients of determination R 2 describing the dependence of the 
variance (D) on the mean abundance (M) of cestodes Triaenophorus crassus {A) and T 7 . nodulosus 
(B) in natural and transformed water bodies. 


MbIM yCTOHHHBblH H CXO^HblH XapaKTep B3aHMO,H,eHCTBHfl nonyjniuHH o 6 enx 
BH^OB UeCTO^l H HjyKH B npHpO^HBIX BO^OCMaX. ripH 3TOM M05KHO OTMCTHTB, 
hto T. nodulosus HMeeT Bbipa^ceHHyio cneijH(f)HHHocTb no oTHomeHmo k cBoe- 
My xo35nmy. Tax, K03(f)(J)HijHeHTBi ypaBHemm HMeJin 6jiH3Kne 3HaneHH^ y 060 - 
hx bh^ob ( T\ crassus y = 3.15 x 175 ; T. nodulosus — 3.44 x 174 ). O^naKO T . no¬ 
dulosus HMeJin 6 ojiee BbicoKoe 3 HaneHne KOO^HfmurieHTa aeTepMHHaiiHH R 2 
0.98. 3to yKa 3 biBaeT Ha to, hto 6 ojiee 98 % BapnaGeJiBHOCTH ancnepcHH o6t>- 
flCHjieTCJi cpe^Hen HHCJieHHOCTbK) napa3HTa, Tor^a KaK jxnn I . crassus 3tot 
npoueHT HecKOJibKo Hn^ce (73 %). 

B XBocToxpaHHJinme, b KOTopoe nocTynaioT TexHoreHHbie bo^bi KocTOMyK- 
niCKoro rOKa, H 3 BCTpenaiomHxcfl b ceBepHbix BO^oeMax b KnuienHUKe myKH 
IObh^ob rejibMHHTOB (HeiHKO h ap., 1982; PyivumneB, HeuiKO, 1997; Mhtc- 
HeB, UlyjibMaH, 1999; flopoBCKHx, 2000) 6 buia HaifneHa tojibko uecTO^a I. no¬ 
dulosus (AHHKHeBa n ap. ? 2012). AHTponoreHHaa TpaHCffiopMau™ H 3 MeHHJia 
jiHMHOJiornHecKne noKa3aTeJin 03epa, hto OTpa3HJiocb Ha coctoahhh th^po 6 h- 
ohtob. PlHTeHCHBHoe MHHepaJibHoe 3arp)i3HeHHe npwBejio k ynpomeHmo 
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Phc. 4. OcoSeHHOCTH pacnpe^eneHHH hhcjichhocth T. nodulosus b BO^oeMax c pa3HbiM ypOBHeM 
TpaHc4>opMai^HH (aHTponoreHHHOH Harpy3KH), 03, OKyHeBoe (A), 03. KocTOMyKincKoe (xBocToxpa- 

HHJIHILie) ( B ). 

Fig. 4. Patterns of T. nodulosus abundance distribution in water bodies differing in the degree of 
transformation (anthropogenic loading), L. Okunevoye (A), L. Kostomukshskoye (tailings 

dump) (B). 


CTpyKTypbl SnOTHHeCKHX COoSmeCTB B BO£OeMe, a HMeHHO K CHHHCeHHIO bh^o- 
Boro pa3HOo6pa3ra, ncHe3HOBeHHK) ctchoShohthbix bh^ob (HeMOBa h ^p., 
2011). B CHJiy yKa3aHHBix npHHHH npoH3onuio pe3Koe o6e^HeHne napa3HTO(|)a- 
yHBi pBi6, b tom HHCJie h myKH. HaMH He o6Hapy)KeHa uecTo^a T. crassus , xoth 
3aperHCTpHpOBaHBI BCe BH£BI rH^poSHOHTOB, Heo6xO^HMBie AJIfl npoxoK^eHHH 
ee UHKJia pa3BHTH$i. Cpe^H hhx nepBBie npoMe)KyTOHHBie xo3aeBa — Koneno- 
j\ bi po^oB Cyclops h Thermocyclops (KyjiHKOBa, 2010). H 3 btopbix npoMe^cy- 
tohhbix xo35ieB b Bo^oeMe npHcyrcTByeT cur. OOTaKo npn Hccne^oBaHHH pa3- 
HOB03pacTHBix chtob njiepoijepKOHaBi T. crassus He 6bijih o6Hapy>KeHBi. B 03 - 
MO)KHO, HTO OTCyTCTBHe T. CraSSUS o6yCJ!OBJieHO OTCyTCTBHeM B BO^OeMe 
panyuiKH, KOTopaa HrpaeT ocHOBHyio poJiB b coxpaHeHHH h no^mep>KaHHH hhc- 
jieHHoc™ 3Toro BH^a uecTo r (Valtonen et al., 1989). 

3KCTeHCHBH0CTB H HHTeHCHBHOCTB 3apa>KeHHfl myKH T. HOduloSUS B XBOC- 
TOXpaHHJlHHte 3HaHHTeJlBHO BBIUie, HeM B npHpO^HBIX BO^OeMaX (cm. TaSjIHUy). 
CyrqecTBOBaHHe napa3HTa n ero BBicoKaa hhcjichhoctb b TexHoreHHOM bo^o- 
eMe npe^CTaBJiiHOT HecoMHeHHBiH HHTepec. B 03 . KocTOMyKuiCKOM pBiSHoe Ha- 
ceneHHe npe^CTaBJieHO 5 -10 BH^aMH — cht, myica, nnoTBa, HajiHM, yKJiea. Oicy- 
HeBBie (oKyHB, epm) — ocHOBHBie npoMe^cyTOHHBie xo3aeBa T. nodulosus b 
TexHoreHHOM Bo^oeMe OTcyTCTByiOT. KaK 6bijio noKa3aHo b HeKOTopBix pa6o- 
Tax (KynepMaH, 1970), b Bo^oeMax c orpaHHHeHHBiM cocxaBOM pBi6Horo Hace- 
jieHHfl b KanecxBe npoMe>KyTOHHoro xo3flHHa uecTo^Bi Mo^ceT BBicTynaTB mo- 
JIOAB HtyKH. H, nO BCefi BH/JHMOCTH, yHHTBIBafl MaCCOBOCTB myKH, 3TO OAHH H3 
ochobhbix nyreH no^^ep^caHHa hhcjichhocth napa3HTa b xBOCToxpaHHJiHme. 
BMecTe c TeM mo>kho npe£nojio>KHTB, hto aonojiHHTejiBHBiM npoMe>KyTOHHBiM 
X03AHHOM T. nodulosus b ycnoBHax TexHoreHHoro BoaoeMa aBJiaeTca mojio^b 
HajiHMa, hto no^TBep>KaaeTCfl Haxo^c^eHHeM ototo BH^a b nHTaHHH myKH. 

CTaTHCTHHecKHe noKa3aTejiH hhcjichhocth T. nodulosus b myKe xbocto- 
xpaHHJinrqa corcracyioTCii c HeraTHBHo-SuHOMHajiBHBiM pacnpe^eJieHHeM (HBP). 
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npH 3 tom cymecTBeHHbie oco6chhocth no cpaBHeHHio c npHpo#HbiMH bo#o- 
eMaMH ycTaHOBjieHbi b H3MeHeHnn arpernpOBaHHOCTH uecTO# b nonyji^unn 
myKH. Bonee BbicoKne noKa3aTejin napaMeTpa k CBH#eTejibCTByiOT o hbhom 
chhhcchhh arpernpOBaHHOCTH (cm. TaGjinuy) h yKa3braaiOT Ha to, hto y myKH b 
03. KocTOMyKHiCKOM CHH^ceHbi 3aumTHbie peaKUHH, b CHJiy nero yBejiHHHBaeT- 
ch #ojih pbi6, 3apa)KeHHbix 6ojibiiiHM hhcjiom uecTO# (pnc. 4). KpOMe toto, b 
ycjiOBH^x TexHoreHHoro 3arpH3HeHHH HapymaiOTCfl, no-BH#HMOMy, h MexaHH3- 
mm peryji^uHH hhcjichhocth napa3HT0B, TaK KaK Ha6jno#aiOTCfl cymecTBeHHbie 
OTKJIOHCHHH B OTHOHieHHH Cpe#HeH HHCJICHHOCTH UeCTO# K #HCnepCHH. Ha 
pnc. 3, B noKa3aHO, HacKOJibKO 3aMeTH0 3to OTHOineHne orannaeTCH ot 3Hane- 
hhh, nojiyneHHbix #jih ecTecTBeHHbix bo#ocmob. 

npOMbimjieHHoe 3arpfl3HeHne 03. OKyHeBoro, KOTOpoe CBH3aH0 co c6pocoM 
b Hero TexHoreHHbix bo# xBOCTOxpaHHJiHiua, conpOBO>K#aeTCfl HeKOTOpbiMH 
H3MeHeHH5IMH B XHMHHeCKOM COCTaBe 03epa, 0#HaK0 HHCJieHHOCTb H napaMeT- 
pbi pacnpe#ejieHH^ T. nodulosus b myKe H3 ototo BO#oeMa coxpaHHJiH 6jih3khc 
noKa3aTejiH k npHpo#HbiM BO#oeMaM (cm. TaGjinuy; pnc. 2, 4). 


3AKJ1IOHEHHE 

H3yneHHe nonyjnmHOHHOH 6 hojiothh uecTO# po#a Triaenophorus noKa 3 a- 
jio, hto T. crassus h T. nodulosus abjihiotch MaccoBbiMH BH#aMH b napa3HT0- 
(J>ayHe myKH npHpo#Hbix ceBepHbix 03ep. Pa3HOo6pa3He th#po6hohtob b bo- 
#oeMax, b tom HHCJie h npOMeacyTOHHbix xo3neB, onpeuejineT iiiHpOKoe pac- 
npocTpaHeHne uecTO# po#a Triaenophorus h OTHOCHTejibHO HeBbicoKyio 
3apa>KeHH0CTb OKOHnaTejibHoro xo3HHHa. Pa3JiHHHan pojib cnroBbix h OKyHe- 
BblX pbl6 (BTOpbIX npOMOKyTOHHbIX X03JICB) B nHTaHHH myKH 06 yCJI 0 BJIHBaeT 
npeo6jia#aHHe b BO#oeMe jih6o T. crassus , jih6o T. nodulosus. HncjieHHOCTb 
o6ohx bh#ob napa3HT0B MO#ejiHpyeTCH HeraTHBH0-6HH0MHajibHbiM pacnpe#e- 
jieHneM. OTHomeHHH b CHCTeMe napa3 HT—xo3hhh hmciot ycTOHHHBbifi xapaicrep. 
ArpernpOBaHHOCTb pacnpe#ejieHHH napa3HT0B b nonyjiHUHH xo3neB HBJineTCH 
pe3yjibTaT0M #chctbhh #Byx pa3H0HanpaBJieHHbix (J)aKTOpOB, onpe#ejineMbix 
KaK conpOTHBJineMOCTb xo3HHHa k 3apaaceHHio h npHHCHBaeMOCTb napa3HTa b 
X 03HHHe. B 3T0H CBH3H OUeHKH napaMeTpOB k HeraTHBHO-GHHOMHaJIbHOrO pac- 
npe#ejieHHH MoryT 6biTb ncnojib30BaHbi KaK noKa3aTejiH, OTpaacaioiime #HHa- 
MHKy B3aHM0#eiiCTBHH b CHCTeMe napa3 HT—xo3hhh: k xapaKTeproyeT H3MeHe- 
HHH B 3apa)KeHHH, CBH3aHHbie C pa3JIHHHHMH B HH#HBH#yaJIbHOH yCTOHHHBOCTH 
H CHJie 3amHTHbIX peaKUHH X03HHHa. 

B BO#oeMax, HcnbiTbiBaioiunx TexHoreHHoe B03#eiiCTBHe, coxpaHHeTcn 3a- 
panceHHOCTb pbi6 uecTO#OH T. nodulosus. CHH^ceHHe bh#oboto pa3HOo6pa3HH 
th#po6hohtob H3MeHneT CTpyKTypy napa3HTapH0H chctcmm T. nodulosus h 
K anecTBeHHbiH cocTaB ee KOMnoHeHTOB. B »CH3HeHHbiH uhkji napa3HTa bkjho- 
naioTCH HeTHnHHHbie npe#CTaBHTejiH npoMeacyTOHHbix xo3neB. BbicoKan 3apa- 
HCeHHOCTb T. nodulosus B 03. KocTOMyKHiCKOM (npH OTCyTCTBHH B BO#OeMe 
OKyHeBbix pbi6) CBH3aHa c KaHHn6ajiH3MOM myKH h BeuymeS pojibio ee mojio#h 
K aK BToporo npoMencyTOHHoro xo3HHHa b 5KH3hchhom UHKjie napa3HTa. B 03 - 
mohcho TaKHce, hto b UHKjie pa3BHTHH napa3HTa ynacTByeT HajiHM. Bbicokhh 
ypOBeHb hhcjichhocth h xapaKTep pacnpe#ejieHHH napa3HTa CBH#eTejibCTByiOT 
06 yrHeTeHHH 3amHTHbIX peaKUHH myKH, o6HTaK)m^H B XBOCTOXpaHHJIHLUe. B 
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03. OKyHesoM, c6pacbieaeMbie boam xBOCTOxpaHHJiHiija noABepraiOTCfl 

6ojibiuoMy pa36aBJieHHK>, o6HapyacHBaeMbie noKa3aTejiH 3apaaceHra myKH 
npaKTHnecKH He OTJiHnaiOTCfl ot ecTecTBeHHbix npnpOAHbix boaocmob. 


EJIArOMPHOCTH 

HccjieAOBaHHe npOBeAeHO npH noAAepacice <DLI,n «HaynHbie h HaynHO-ne- 
AaroranecKHe KaApbi HHHOBaijHOHHOH Pocchh» Ha 2009—2013 roAbi (tockoh- 
TpaKT ot 05 anpejifl 2010 r. N° 2.740.11.0700) h rpaHTa npe3HAeHTa PO 
MK-6374.2012.4. 


CnncoK .111 t e p a t y p bi 

AHHKneBa JI. B., HeniKO E. IT., JleGeneBa H. 2012. IIapa3HTbi pw6 b ycjioBHflx Tex- 
HoreHHoii TpaHC(j)opMauHH boahbix okochctcm. B c6.: MaTep. V Bcepoc. iiik. no Teope- 
thh. h MopcKon napa3HTOJi. (b nenaTH). 

0 p o b c k h x T. H. 2000. HTorn H3yneHH5i bhaoboto cocTaBa napa3HTOB pbi6 GacceiiHOB peK 
CeBepo-BocTOKa EBponencKon Pocchh. IJecTOAbi (Cestoda). napa3HTOJiorHfl. 34 (5) : 
441—446. 

HeniKO E. n., ManaxoBa P. IL, Tojihubi Ha H. E. 1982. 3KOJioniHecKne ocofieHHocTH 
(J>opMHpoBaHHH (^ayHbi napa3HTOB pbi6 03ep cucTeMbi p. KaMeHHoil. B c6.: 3KOJiorH*i 
napa3HTHnecKHX opraHH3MOB b 6noreoueH03ax CeBepa. IIeTpo3aBO^CK: Kap. (J)hji. AH 
CCCP. 5—25. 

HjibMacT H. B., CTepJinroBa O. n., KyHKO JI. A. 2010. EnojiorHfl cura KocTOMyKin- 
CKoro XBOCTOxpaHHJiHma (PecnyGnHKa Kapejina). B c6.: 3KOJiorHHecKne npofijieMbi ce- 
BepHbix pernoHOB h nyTH hx pemeHHfl. AnaTHTbi: KHIJ PAH. 1 : 187 — 189. 

KyjiHKOBa T. n. 2010. 3oonjiaHKTOH boahbix ofibeKTOB GacceiiHa Eenoro Mopa. neTp 03 a- 
boack: KapHIJ PAH. 324 c. 

KynepMaH E. H. 1970. OG H3MeHeHHH UHKJia pa3BHTHfl bhaob Thaenophorus b 3aBHCHMO- 
cth ot 3KOJiorHHecKHX ycnoBHH. HH(J)opM. Gioji. Hhct. Ghoji. BHyTp. BOA AH CCCP. 6 : 
20—23. 

KynepMaH E. H. 1973. JleHTOHHbie nepBH pOAa Triaenophorus napa3HTbi pbiG. JI.: HayKa. 
208 c. 

MineHeB B. K.,LLIyjibMaH E. C. 1999. napa3HTbi pbiG boaocmob MypMaHCKoii oGnacTH. 
MypMaHCK: nHHPO. 72 c. 

HeMOBa H. H., HjibMacT H. B., HeniKO E. n. 2011. 3KOJioro-GHOXHMHnecKHe ocofieH- 
hocth (J)yHKqHOHHpoBaHH5i ceBepHbix boahbix 3KocncTeM b ycjioBHflx aHTponoreHHoro 
3arp5i3HeHH5i. B cG.: CoBpeMeHHoe cocToiiHHe GnopecypcoB BHyTpeHHHx boaocmob. M.: 
AKBapoc. 591—598. 

nepB03B3HCKHH B. JI. 1986. PbiGbi BOAoeMOB panoHa KocTOMyKmcKoro acejie30py/iHoro 
MeCTOp0^eHH5I (3KOJIOTH5I, BOCnpOH3BOACTBO, HCnOJIb30BaHHe). HeTp03aBOACK: Kape- 
jiiifl. 216 c. 

PyM5iHueB E. A., HeniKO E. n. 1997. napa3HTbi pbiG boaocmob Kapejiim. neTp03aBOACK: 
KapHIi PAH. 120 c. 

Bandilla M., Hakalahti T., Hudson P. J., Va 1 tonen E. T. 2005. Aggregation of Ar- 
gulus coregoni (Crustacea: Branchiura) on rainbow trout ( Oncorhynchus mykiss ): a con¬ 
sequence of host susceptibility or exposure? Parasitology. 130 (2) : 169—176. 

Karvonen A., Seppala O., Valtonen E. T. 2004. Parasite resistance and avoidance be¬ 
haviour in preventing eye fluke infections in fish. Parasitology. 129 : 159—164 DOI: 
http ://dx.doi .org/10.1017/S0031182004005505 

Khan R. A., T h u 1 i n J. 1991. Influence of pollution on parasites of aquaticanimals. Adv. Pa- 
rasitol. 30 : 201—238. 


442 


Krause J. R., McLaughlin J. D., Marcogliese D. J. 2010. Parasite fauna of Etheosto- 
ma nigrum (Percidae: Etheostomatinae) in localities of varying pollution stress in the 
St. Lawrence River, Quebec, Canada. Parasitol. Res. 107 : 285—294. 

Marcogliese D. J., Dautremepuits C., Gendron A. D., Fournier M. 2010. Inte- 
raktions between parasites and pollutants in yellow perch (Perea flavescens) in the 
St. Lawrence River, Canada: implications for resistance and tolerance to parasites. Can. 
Journ. Zool. 88 : 247—258. 

Pech D., Vi da 1-Ma rti nez V. M., Aquirre-Macedo M. L., Gold-Bouchot G., 
Herrera-Silveira J., Zapata-Perez O., Marcogliese D. J. 2009. The checke¬ 
red puffer ( Spheroides testudineus) and its helminthes as bioindicators of chemical pollu¬ 
tion in Yucatan coastal lagoons. Science of the total Enviroment 407 : 2315—2324. 

Rozsa L., Reiczigel J.,Majoros G. 2000. Quantifying parasites in samples of hosts. Jo¬ 
urn. Parasitol. 86 : 228—232. 

Shaw a D. J., Dobson A. P. 1995. Patterns of macroparasite abundance and aggregation in 
wildlife populations: a quantitative review. Parasitology. Ill: 111—133 DOI: 
http://dx.doi.org/10.1017/S0031182000075855 

Valtonen E. T., Rintamaki P., Lappalainen M. 1989. Triaenophorus nodulosus and 
T. crassus in fish from Northern Finland. Folia Parasitol. 26 : 351—370. 


POPULATION BIOLOGY OF CESTODE GENUS TRIAENOPHORUS 
IN NATURAL AND MAN-MADE WATER BODIES 

E. P. Ieshko, L. V. Anikieva, D. I. Lebedeva, N. V. Ilmast 

Key words'. Cestoda, Triaenophorus crassus , Triaenophorus nodulosus , occurrence, abun¬ 
dance distribution, industrial pollution. 

SUMMARY 

A comparative study of the frequencies of occurrence and distribution of the abundan¬ 
ces of pike parasites, tapeworms of the genus Triaenophorus , was carried out in natural la¬ 
kes and water bodies contaminated by the Kostomuksha mining and concentration mill 
(Northern Karelia). We demonstrate that the wide presence of T. crassus and T. nodulosus 
in natural northern lakes is due to the diversity of aquatic organisms and the structure of 
trophic relations. The abundance of both species is modeled by the negative binomial dist¬ 
ribution. Relations in the host-parasite system are stable. Estimates of the parameter k of 
the negative binomial distribution reflect the changes in the interactions in the host-parasi¬ 
te system. T. nodulosus has survived in the man-made water body storing the highly mine¬ 
ralized recirculated water from the mill. Disturbance-related distinctions were detected in 
the parameters of the T. nodulosus abundance distribution in the host population. In the 
Okunevoye Lake, where the water discharged from the tailings dump is more diluted, the 
infection rates in pike did not differ from those in undisturbed water bodies. 
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